Depth profiles potassium and its isotope ratio ( 40 K/K) were investigated in several forest soils from different geological and climatic backgrounds. The ratio was found not to be constant (0.0117 %) but varied appreciably from 0.0085 to 0.0167 % among different soils. 
Introduction
Potassium is one of the 17 elements necessary for plant growth and reproduction. It helps plants to resist drought and diseases and to protect from excessive temperatures.
The element potassium has three isotopes ( 39 K, 40 K and 41 K) in which only 40 K is radioactive. This nuclide is classified to be primordial, and its half life is in the order of 10 9 years. The isotopic ratio of 40 K/K is known to be 0.0117 % in common materials in nature. 1, 2 Activity measurement of 40 K has therefore been carried out to obtain total potassium contents of natural samples.
It is believed that this nuclide is distributed in soil rather homogeneously within a horizon of interest. 3, 4 However, in our previous study depth profiles of 40 K in some soils
were not regarded as homogeneous distribution.
5,6
We also found that radio-potassium was present only in the uppermost portion of a tropical forest soil in Alto Mayo in northern Peru where the bed rock is acidic sand stone with little potassium content. 6 It was not known how trees could survive in severe environment with poor nutrient. Those findings may partly be ascribed to biological activities, such as root uptake and recycling of nutrients, and bioturbation by moving micro (and macro) organisms in soil as well as labile properties of potassium, especially in surface soils.
7
Only a few research works have been published on isotope composition of radio-potassium in natural samples so far, which includes the studies on human bones and on meteolites.
8,9
The purpose of this study is i) to evaluate isotope ratio of radio-potassium 
Materials and methods

Location and properties of the sites
Sapporo (Japan) 10, 11 The site (N43º 03', E141º 21') is located in a cool temperate deciduous stand on the campus of Hokkaido University in Sapporo, Japan. 
Soil sampling, pretreatments and leaching experiments
Soil samples investigated in this study were collected with hands at 2 or 3 cm intervals from the uppermost down to a depth of 40 cm in all the sites investigated in this study.
5,6,14
The soils were dried at 110 ºC and passed through a 2 mm sieve. A set of data on several soil properties (pH, humidity and loss on ignition) was obtained using standard methods. were 0.63 Bq and 1.9-6.0 %, respectively for a sample (~100 g) in a container (100 cm3) for 48 hr counting time by using a HPGe detector (GEMX10P).
Elemental analysis
Major and minor elements contained in soil were determined by X-ray fluorescence spectrometry (JSX 3220, JEOL, Japan). Calibration curves were prepared for several elements including potassium which was carefully determined by considering overlapping effect on the potassium spectrum and matrix effects by soil organic matter.
15
Accuracy of a calibration curve using IAEA Soil-6 as a reference material was obtained to be 0.003409 %. Standard deviation of repeated measurements was obtained to be 1.38 % for the IAEA Soil-6 reference material. It is interested to note in Table 1 that the amount of soil organic matter varied in winter-high and summer-low under a deciduous stand in Sapporo.
Results and discussion
Basic soil properties
Potassium and radio-potassium (
K) in soil
Potassium in soil varies its amount and chemical form depending on the "in situ" environment. Table 2 In Table 2 The soil in this site formed from Tertiary and Quaternary sediments was shallow but rather homogeneous in composition down to a depth of 40 cm. 6 However, it should be noted that absolute values of the potassium content (and also 40 K activity concentration) were different at individual points of similar geological background. This is probably due to biological activities like root uptake and local population of micro (and macro) organisms.
Among the soils in the Czech Republic, ( 40 K/K) values are negative and rather constant with depth under a coniferous stand in Pluhuv Bor where the bed rock is known to be geologically peculiar serpentinite of high magnesium and low potassium contents.
13
Under a thin (a few cm) organic layer, the soil shows clayey texture of grey in color down to a certain depth (~50 cm), and below this depth fragile dark green fragments appeared as a predominant phase. In contrast, the soils from Lysina and Nacetin showed highest value of They were then mingled to two or more factors of composite composition of each one to a varying degree. Table 3 The result of dissolution experiments thus supports an estimation derived from the factor analysis ( Fig. 2) , in which aqueous parameters (humidity and pH) would influence the isotope ratio of radio-potassium in surface soil. Mobility of 40 K in aqueous solution is well known in natural environment
It should be noted that the treatment with 1M CsNO 3 results in increasing 40 K/K value at any depth. This could be explained by higher ion exchangeable ability of Cs + that predominantly occupies exchangeable sites of soil components prior to potassium uptake.
The result is supported by the fact that potassium and caesium competes for the same sorption sites and both are primarily associated with clay minerals.
22
Further investigation is to be carried out to ascertain and evaluate our findings on isotopic ratio of radio-potassium in soil by considering speciation of potassium.
Conclusion
Isotopic ratio of radio-potassium was found to be varied depending on soil properties. 
